Comparison of gene silencing in human vascular cells using small interfering RNAs.
Gene silencing achieved through small interfering RNA (siRNA) transfection represents a promising approach to vascular gene therapy. Here we characterize the behavior of RNA interference (RNAi) in vascular biology by comparing the RNAi response to single- and multigene siRNA transfections in vitro in human vascular cells. The strength and specificity of multigene silencing in cultured human coronary artery smooth muscle and human coronary artery endothelial cells (HCASMC/HCAEC) were assessed by quantitative reverse transcription-polymerase chain reaction (QRT-PCR) and Western blot after transfection singly or simultaneously with siRNAs targeting glyceraldehyde-3-phosphate dehydrogenase, the myristoylated alanine-rich C kinase substrate, and cadherin 11. RNAi response to low-dose (0.25 to 10 nM) siRNA transfection was characterized between the two cell types by QRT-PCR and fluorescence-activated cell sorter analysis. Powerful and specific silencing of all targets was observed in both cell types after multigene siRNA transfections, but with a reduction in effect compared with single-gene siRNA transfections. Multigene messenger RNA (mRNA) reductions in HCAECs exceeded those achieved in HCASMCs, and superior mRNA silencing and siRNA delivery were observed in HCAECs after low-dose siRNA transfections. Multigene silencing by siRNA stands as a promising nonviral approach for manipulating gene expression in human vascular cells. Under our in vitro conditions, endothelial cells were more susceptible to siRNA transfection and gene silencing than vascular smooth muscle cells. RNAi technology could potentially find use in the development of siRNA cocktails for application to vein bypass grafts or for modulating endothelial cell function in other forms of vascular disease.